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One  of  the  key  challenges  in  nano-science  is  to  design  nanoparticles  that  can recognize  and target 
specific objects. One such example are ligand-coated nanoparticles  binding  to  surfaces  covered  with  
receptors  forming  bonds  with  the ligands. The requirement of many applications is that the particles bind 
selectively to surfaces  with  receptors  either  above  a  threshold  concentration  or  in  a  specific 
geometric  arrangement.  Such  nanoparticles  would  enable  precise  functioning  of nano  machines,  as  
well  as  selective  targeting  of cells  in  drug  delivery.  Similarly, many biological processes rely on 
chemical activation based on (macro-) molecular recognition.  Also  in  this  case,  the  receptors  need  to  
selectively  bind  to  specific molecules to get activated. In recent years, it has been shown that "super-
selectivity" can only be achieved with multiple weak reversible bonds where many ligands simultaneously  
bind to the surface receptors.  Only in such systems, the fraction of bound particles varies sharply with 
the receptor concentration and nano-particles can be designed such that they approach the on-off binding 
behaviour required for super- selective targeting. I will report on our recent work on physics of multivalent 
binding and specifically address targeting cancer cells, molecular recognition and multivalent receptor 
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